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1.0 INTRODUCTION 
 
Day Environmental, Inc. (DAY), on behalf of Anderson Cleaners, prepared a document titled 
Draft Remedial Action Work Plan, Anderson Cleaners, 5 Hunt Road, Jamestown, New York 
NYSDEC Brownfield Cleanup Program Site #C907027 dated March 2013 (the Work Plan).   In a 
letter dated March 28, 2013, the New York State Department of Environmental Conservation 
(NYSDEC) approved portions of the Work Plan and authorized implementation of the remedial 
activities described the following sections. 
 
 Section 2.0 of the Work Plan, which describes the installation and operation of a dense 

non-aqueous phase liquid (DNAPL) removal system at the Anderson Cleaners Site (the 
Site). 

   
 Section 3.0 of the Work Plan, which describes a Plume Containment Remedy to be 

implemented in a hydraulically downgradient location in proximity of the property line of 
the Site for the purpose of containing the plume of dissolved phase contaminants of 
concern (i.e., PCE and PCE breakdown products) within the overburden groundwater to 
preclude migration away from the Site.   

 
 Section 5.0 of the Work Plan, which describes the long-term groundwater monitoring 

program to be implemented to evaluate the on-going effectiveness of the cumulative 
remedial efforts conducted at the Site.   

 
This report documents the status of the various remedial activities and associated monitoring 
conducted at the Site through October 30, 2013, presents conclusions regarding the effectiveness 
of the remedial efforts, and describes additional monitoring/remedial actions proposed for the 
Site. 
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2.0 DNAPL REMOVAL SYSTEM STATUS 
 
The DNAPL removal system was installed at the Anderson Cleaners facility in June and July 
2012, in accordance with the provisions outlined in the Work Plan, and the system began 
operation on August 17, 2012.  Figures showing the components of the DNAPL removal system, 
the location of the extraction wells included in the DNAPL removal system, and test 
boring/installation logs for the extractions wells are presented in a report prepared by DAY titled 
DNAPL Removal Status Report for the Period August 17, 2012 through January 10, 2013 dated 
February 14, 2013. 
 
 2.1 Summary of DNAPL Removal Conducted between August 17, 2012 and January 10, 

2013  
 
As documented in the February 14, 2013 status report, between August 17, 2012 and January 10, 
2013 DNAPL was removed from four wells (i.e., wells designated PW-3, MW-207, EW-1 and 
EW-2, refer to Figure 1) by rotating three pumps between these locations, and the combined 
pumping rates remained relatively consistent ranging between approximately 0.3 gallons per 
minute (gpm) and 0.5 gpm.   
 
DNAPL was removed at an approximate rate of 0.61 gallons per day during the initial two 
months of operation (i.e., between August 17, 2012 and October 15, 2012).  The rate of DNAPL 
removed during the next month (i.e., between October 15, 2012 and November 15, 2012) 
decreased to approximately 0.17 gallons per day.  For the remainder of the report period (i.e., 
between about November 15, 2012 and January 10, 2013) the DNAPL removal rate decreased to 
about 0.02 gallons per day.  On November 30, 2012, 39 gallons of DNAPL collected using the 
removal system was removed from the Site and disposed off-site by Solvents & Petroleum 
Services, Inc. 
 
2.2 Current Monitoring Period: January 11, 2013 through October 30, 2013 
 
Although the system was shut down for various intervals, the DNAPL removal system operated 
throughout the period between January 11, 2013 and October 30, 2013.  The sections below 
describe the operation of the DNAPL removal system in this time period. 
 
2.2.1	 Pumping	Rates	
 
During the current reporting period, the system operated continuously, except during system 
shutdowns that occurred: between March 4, 2013 and April 15, 2013, between August 19, 2013 
and September 13, 2013, and between October 1, 2013 and October 7, 2013.  During system 
operation one to three pumps, located in extraction wells PW-3, MW-207 and EW-2, were 
activated at any one time.  [Note:  Historically, DNAPL has not been identified in extraction well 
EW-1 and pumping was not conducted in this well during the reporting period.]   
   
Depending on the number of recovery wells operating and the operational characteristics of the 
pumps, cumulative pumping rates fluctuated between 0.01 gpm to 0.76 gpm. The cumulative 
pumping rates of the DNAPL removal system during the report period are summarized on Table 
1.  
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2.2.2	 DNAPL	Removal/Disposal	
 
Approximately 8.32 gallons of DNAPL was removed during the reporting period (refer to Table 
1).    As indicated on Table 1, the rate of DNAPL collection was not consistent during the 
reporting period. Specifically: 
 

 Approximately 1.4 gallons of DNAPL was collected from recovery wells PW-3, MW-
207 and/or EW-2 during a 53-day period of operation between January 11, 2013 and 
March 4, 2013.   

 
 Less than 0.4 gallons of DNAPL was collected from recovery wells PW-3, MW-207 

and/or EW-2 during a 62-day period of operation between April 16, 2013 and June 17, 
2013. 
   

 Approximately 4.8 gallons of DNAPL was collected from recovery wells EW-2 and/or 
PW-3 during a 25-day period of operation between June 18, 2013 and July 12, 2013.  
[Note: This period of enhanced recovery was preceded by approximately one month of 
higher than average precipitation.] 

   
 Approximately 1.6 gallons of DNAPL was collected from recovery wells PW-3, MW-

207 and/or EW-2 during a 38-day period of operation between July 13, 2013 and August 
19, 2013. 

  
 Approximately 0.3 gallons of DNAPL was collected from recovery wells PW-3 and/or 

EW-2 during a 47-day period between September 13, 2013 and November 30, 2013. 
 
On September 27, 2013, Solvents & Petroleum Services, Inc. removed 13 gallons of DNAPL 
collected by the DNAPL removal system for off-site disposal. [Note: A portion of the DNAPL 
disposed of on September 27, 2013 was collected during the previous reporting period.]  Copies 
of the completed waste manifest forms for the DNAPL removed/disposed are included in 
Attachment A. 
  
2.2.3	 Analytical	Laboratory	Results	
 
During the reporting period, water samples were collected from various points along the 
treatment train and submitted to Spectrum Analytical, Inc. (Spectrum) for testing of halogenated 
volatile organic compounds (VOCs).   Specifically, samples were collected on February 13, 2013 
from the following locations: 
 

 a sample port located immediately before the granular activated carbon (GAC) drums 
(designated “GAC INF”). 
   

 at the discharge location to the sanitary sewer (designated “Sewer Discharge”) ; and 
 

 the top of the gravity separator tank (designated “Air Tank INF”). 
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The GAC INF sample contained a tetrachloroethene (PCE) concentration of 96,000 ug/l.  The 
Sewer Discharge sample did not contain detectable concentrations of VOCs (detection limits 
ranging between 0.3 ug/l and 1.5 ug/l).  The Air Tank Influent sample was not tested.   
 
Additional water samples were collected on June 5, 2013 from the following locations: 
 

 a sample port located between the initial and secondary GAC drum (designated “Carbon 
Drum #1 Outfall”); and 
  

 at the discharge location to the sanitary sewer (designated “Sewer Outfall”). 
 
The Carbon Drum #1 Outfall sample contained a PCE concentration of 16,200 ug/l, a 
trichloroethene (TCE) concentration of 635 ug/l, and a cis-1,2-dichloroethene (cis-1,2 DCE) 
concentration of 1,860 ug/l.    The Sewer Discharge sample did not contain detectable 
concentrations of VOCs (detection limits ranging between 0.3 ug/l and 1.5 ug/l).  
 
Copies of the laboratory reports prepared by Spectrum and executed chain-of-custody 
documentation for the samples collected are included in Attachment B. 
 
2.2.4	 Granular	Activated	Carbon	Drum	Removal	
 
Based on the Carbon Drum #1 Outfall sample test results, the initial drum (i.e., the first of three 
in-line GAC drums that comprise the carbon filtration treatment for the DNAPL removal system) 
was removed from the DNAPL removal system subsequent to the system shutoff on August 19, 
2013.  The GAC from Drum #1 is scheduled to be transported off-Site for disposal in December 
2013.  Disposal documentation will be presented in a subsequent progress report. 
 
2.3 Discussion 
 
During the reporting period: 
 

 approximately 22 % of the DNAPL removed was collected during pumping isolated to 
extraction well EW-2 (representing 23% of the total volume of water pumped); 

 
 approximately 3% of the DNAPL removed was collected during pumping isolated to 

extraction well MW-207 (representing 4% of the total volume of water pumped); 
  

 less than 1% of the DNAPL removed was collected during pumping isolated to extraction 
well PW-3 (representing 2% of the total volume of water pumped); 

   
 approximately 65% of the DNAPL removed was collected during simultaneous pumping 

in extraction wells EW-2 and PW-3 (representing 38% of the total volume of water 
pumped); 

 
 approximately 5% of the DNAPL removed was collected during simultaneous pumping 

in extraction wells MW-207 and PW-3 (representing 3% of the total volume of water 
pumped); 
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 less than 1% of the DNAPL removed was collected during simultaneous pumping in 

extraction wells MW-207 and PW-3 (representing 5% of the total volume of water 
pumped); and 

  
 approximately 4% of the DNAPL removed was collected during simultaneous pumping 

in extraction wells MW-207, EW-2 and PW-3 (representing 26% of the total volume of 
water pumped). 

 
Based on the above, the most productive DNAPL removal scenario (i.e., greatest volume of 
DNAPL recovered per volume of water pumped) occurred during the simultaneous pumping of 
extraction wells EW-2 and PW-3, and the least productive DNAPL removal scenario was 
simultaneous pumping in all three extraction wells. 
 
Pump rates did not have an obvious effect on DNAPL recovery during the reporting period. The 
period at which the highest average rate of pumping occurred (i.e., 0.65 gpm between 
approximately June 5, 2013 and July 12, 2013) does coincide with the greatest volume of 
DNAPL (i.e., 5.10 gallons) removed during the report period.  However, other factors besides the 
pumping rate (e.g., the impact of increased precipitation and/or seasonal conditions) may have 
contributed to the quantity of DNAPL removed.     
 
As indicated on Table 1, approximately 1.38 gallons of DNAPL was recovered from extraction 
well EW-2 between January 31, 2013 and February 27, 2013, when it was isolated and pumped 
at rates between approximately 0.24 gpm and 0.37 gpm (average of 0.29 gpm).  However, only 
approximately 0.18 gallons of DNAPL was recovered from this well between September 13, 
2013 and October 1, 2013 when it was again isolated and pumped at rates between 
approximately 0.32 gpm and 0.44 gpm (average of 0.36 gpm).   
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3.0 PLUME CONTAINMENT EFFECTIVENESS MONITORING  
 
As discussed during a June 7, 2013 meeting with the NYSDEC, a reduced scope of work (from 
that described in Section 3.0 of the Work Plan) was implemented to initially focus remedial 
efforts in the area where the highest concentrations of halogenated VOCs were detected in 
downgradient overburden monitoring wells.  [Note: The Work Plan identified sixteen locations 
in the Primary Treatment Area, but as discussed during the June 7, 2013 meeting the initial 
injection event was scaled back due to economic constraints on the part of the Participant.  
Generally, this included eliminating overlapping injection points, and two injection points on the 
south flank of the Primary Treatment Area defined in the Work Plan.] 
 
As described in a letter to the NYSDEC prepared by DAY dated August 9, 2013, the initial 
round of permeable reactive barrier (PRB) injections was completed in the portion of the Primary 
Treatment Area (i.e., as defined in the Work Plan) located hydraulically upgradient of 
containment monitoring wells CW-3 and CW-4 and off-site monitoring well MW-201.  The 
injections took place on July 17, 2013 and July 24, 2013, and they included ten locations within 
the Primary Treatment Area, and two additional injections hydraulically upgradient of the 
Primary Treatment Area.  The intent of the two additional injections was to increase the PRB 
concentration around potential preferential pathways (i.e., bedding materials surrounding a 21-
inch storm sewer and a 4-inch sanitary sewer located in this area).  The locations of the injections 
completed on July 17, 2013 and July 24, 2014, monitoring wells, and utilities in this area are 
shown on Figure 2. 
 
The August 9, 2013 letter also presents the results of in-situ measurements and analytical 
laboratory test results for groundwater samples that were collected at the Site prior the PRB 
injections to establish background levels by which to gauge the effectiveness of the Plume 
Containment Remedy.  
 
3.1 Groundwater Sample Collection and Testing 
 
On October 30, 2013, groundwater samples were collected from select overburden/top of till 
monitoring wells (i.e., CW-1 though CW-5, MW-200 and MW-201) located in proximity of the 
PRB injection area, tested for in-situ parameters, and submitted to Spectrum for testing of 
halogenated VOCs.   In addition, samples collected from monitoring wells CW-2 and CW-4 
were also tested for total iron, dissolved carbon (DOC), total organic carbon (TOC) and volatile 
fatty acids (VFA), which serve as indicator parameters to assess whether the PRB material has 
reached a target area.  Table 2 summarizes the in-situ measurements for the parameters: 
groundwater elevation, pH, dissolved oxygen (DO), oxygen reduction potential (ORP), and 
specific conductance that were collect as part of the Long-Term Monitoring Program for the Site 
and the effectiveness monitoring of the Plume Containment Remedy.  A summary of the 
halogenated VOCs detected in groundwater samples collected from the overburden/top of till 
monitoring wells including the samples collected on October 30, 2013 is presented as Table 3a.  
A summary of the indicator parameter testing is included on Table 4.  The in-situ readings and 
analytical laboratory test results for the background samples collected prior to the 
implementation of the Plume Containment Remedy are also included on Table 2, Table 3a, and 
Table 4. 
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A copy of the Spectrum Laboratory Report documenting the results of this testing is included as 
Attachment C. 
 
3.2 Discussion of Test Results 
 
As indicated in Table 2, the in-situ water quality measurements made on October 30, 2013 in the 
monitoring wells located hydraulically downgradient of the July 2013 PRB injection area (i.e., 
CW-3, CW-4, and MW-201) indicate a general reduction in the DO, ORP, and pH levels, when 
compared to background measurements made on June 26, 2013.   [Note:  In-situ measurements 
of pH and ORP were also collected on December 1, 2013 from monitoring wells CW-2, CW-3 
and CW-4 (refer to Table 1).  The pH levels were slightly lower than previous measurements. 
The ORP in the sample from monitoring well CW-2, which is located outside the anticipated 
influence of the July 2013 injections remained positive, but the ORP values in samples collected 
from CW-3 and CW-4 (i.e., locations hydraulically downgradient of the July 2013 injections) 
were both negative and they exhibited an increasingly negative trend compared to previous 
measurements.]   
 
As indicated in Table 3a, the total VOC concentrations measured in samples collected from 
monitoring wells CW-3 and CW-4 on October 30, 2013 increased compared to the background 
levels measured in these wells prior to the July 2013 injections, however the total VOC 
concentration measured in the sample collected from monitoring well MW-201 decreased in 
comparison to background levels.  The total VOC concentrations measured in the samples 
collected on October 30, 2013 from the other overburden monitoring wells evaluated (i.e., CW-1, 
CW-2, CW-5 and MW-200) were generally comparable to the background concentrations 
measured in these locations.  The October 30, 2013 samples collected from monitoring wells 
CW-3 and CW-4 contained increased concentrations of PCE breakdown products (i.e., generally 
TCE and cis-1,2-DCE) compared to samples collected prior to the July 2013 injection events.  
Specifically, the percentage of breakdown products in CW-3 increased from approximately 3% 
in the groundwater sample collected on March 6, 2013 to approximately 60% in the October 30, 
2013 sample.  The percentage of breakdown products in CW-4 increased from 0% in the 
groundwater sample collected on March 6, 2013 to approximately 13% in the October 30, 2013 
sample.  In addition, the total VOC concentration of the groundwater sample collected from 
monitoring well MW-201 on October 30, 2013 (i.e., 3,540 ug/l) is approximately 30% of the 
total VOC concentration of the groundwater sample collected from MW-201 on March 6, 2013 
(i.e., 11,788 ug/l). 
 
The indicator parameters measured in samples from monitoring wells CW-2 and CW-4 (refer to 
Table 4) do not indicate evidence of impact from the July 2013 injections.  The October 30, 2013 
indicator measurements in the sample from CW-2 are expected since this monitoring well is 
located outside the expected area of influence.  However, the results for the sample collected 
from monitoring well CW-4, which is located hydraulically downgradient of the injection area, 
suggests that the impact of the injections has not yet reached this location.  For example, the iron 
concentrations measured in the sample collected on October 30, 2013 were lower than the values 
measured in the background sample despite the PRB injections, which should have resulted in a 
significant increase in iron concentrations. 
 
Based upon the results of the October 30, 2013 effectiveness monitoring event and subsequent 
discussions with the FMC Corporation (i.e., the supplier of EHC In-Situ Chemical Reduction 
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Reagent that was injected in July 2013), additional data is required to assess the effectiveness of 
the Plume Containment Remedy that has been implemented to date.  While the indicator 
parameters measured in the groundwater sample from monitoring well CW-4 suggest that the 
material injected has not yet reached the target zone, the increase in PCE daughter compounds 
measured in samples collected from monitoring wells CW-3 and CW-4 suggest that the process 
has started. Furthermore, the increasing trend in ORP measured in samples collected from 
monitoring wells CW-3 and CW-4, as supported by the December 1, 2013 readings, also 
suggests that the process has started and should continue.  It is theorized that the delay in 
response is attributable to the relatively slow rate of groundwater flow within the overburden at 
the Site.  Specifically, the groundwater flow with the overburden was calculated to range 
between about 0.017 ft. /day and 0.024 ft. /day.  Assuming an average flow rate of 0.02 ft. /day 
and a total of 105 days between the injection event and the monitoring conducted on October 30, 
2013, the treated groundwater would have traveled approximately 2 ft. from the injection zone.  
As such, the water quality in monitoring wells CW-3 and CW-4 likely would not yet have been 
impacted to the maximum extent by the injections.     
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4.0 LONG-TERM GROUNDWATER MONITORING 
 
On October 30, 2013, groundwater samples were collected from each of the long-term 
monitoring wells, evaluated for in-situ parameters, and submitted to Spectrum for testing of 
halogenated VOCs. The following groundwater monitoring wells comprise the long-term 
groundwater monitoring system. 
 
Overburden/Top of Till Monitoring Wells 
 

 MW-07 
 MW-200* 
 MW-201* 
 CW-2* 
 CW-3*  
 CW-4* 

 
Fractured Rock Monitoring Wells 
 

 BR-02FR 
 MW-04 
 MW-06 

 
Bedrock Monitoring Wells 
 

 BR-02R 
 BR-03R 

 

*Monitoring well that is also evaluated to assess the effectiveness of the Plume Containment 
Remedy  
 
The in-situ readings and analytical laboratory test results for the long-term groundwater 
monitoring wells are also included on Table 2 and Table 3a through Table 3c, respectively.  A 
copy of the Spectrum Laboratory Report documenting the results of this testing is included as 
Attachment C. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 
 
The following conclusions and recommendations are based upon the work completed to date and 
the results of the monitoring conducted within the reporting period. 
 
 The DNAPL removal system operated throughout the current reporting period, and it 

continued to remove impacted groundwater and DNAPL from the source area at the Site.  
The amount of DNAPL removed and the rate of removal has decreased from that 
identified during the preceding reporting period that extended from August 17, 2012 (the 
start-up of the system) through January 10, 2013.  At times during the current reporting 
period increased amounts on DNAPL were recovered that may be related to seasonal 
conditions and/or precipitation events.   

To assess the amount of DNAPL remaining and the effectiveness of continued pumping 
to remove this DNAPL, it is recommended that the system operate continuously through 
January 15, 2014 utilizing extraction wells EW-2 and PW-3, and that the pumping and 
DNAPL removal rates be monitored.  Assuming that the DNAPL removal rates are 
similar to those identified in September/October 2013, it is recommended that the system 
be shut down at that time.  Static water level and DNAPL (if any) measurements should 
be made in each of the extraction wells and at approximate 2 to 4 week intervals 
thereafter through about March 15, 2014.  In the event DNAPL is identified in an 
extraction well during the monitoring events, the pump in that well should be activated 
and the pumping and DNAPL collection rates monitored/documented.  If DNAPL is not 
detected in the extraction wells through March 15, 2014, the system should be re-started 
utilizing extraction wells EW-2 and PW-3 and monitored through approximately June 30, 
2014 to assess DNAPL collection rates (i.e., particularly in response to seasonal 
conditions (e.g., snow melt) and/or precipitation events).   

Depending on the results of the monitoring conducted following the re-activation of the 
DNAPL removal system; alternative treatment options may be proposed to address the 
source area (e.g., chemical and/or biological treatment). 

 The effectiveness of the Plume Containment Remedy, or the need to implement 
supplemental remedial actions, cannot be adequately evaluated based upon the data 
collected to date.  While total VOC concentrations have not decreased in monitoring 
wells positioned hydraulically downgradient of the treatment area and indictor parameters 
have not increased in these locations to suggest that the PRB injections have reached the 
target zone, it appears that the process may have started.  This conclusion is based on the 
increasingly higher trend negative in ORP values measured in samples collected from 
monitoring wells located within the target zone and the increase in the concentrations of 
PCE breakdown compounds in these same monitoring wells.   

It is recommended that field indicator parameters be monitored on a regular basis in 
downgradient monitoring wells (i.e., CW-2, CW-3, CW-4 and MW-201) through January 
15, 2014 (i.e., the date when the DNAPL removal system is shut down).  At this time 
samples should be collected and tested to assess halogentated VOC concentrations and 
indicator parameters.  Depending on the results of this testing, an evaluation should be 
made to determine whether additional placement of EHC In-Situ Chemical Reduction 
Reagent via additional injections or direct placement is warranted, and/or if alternative 
treatment methods are required. 
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CASE NARRATIVE:

The samples were received 1.4 degrees Celsius, please refer to the Chain of Custody for details specific to temperature upon receipt.  

An infrared thermometer with a tolerance of +/- 1.0 degrees Celsius was used immediately upon receipt of the samples.

If a Matrix Spike (MS), Matrix Spike Duplicate (MSD) or Duplicate (DUP) was not requested on the Chain of Custody, method 

criteria may have been fulfilled with a source sample not of this Sample Delivery Group.

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

SW846 8260C

Calibration:

S306376-ICV1

Analyte percent recovery is outside individual acceptance criteria (80-120).

Vinyl chloride (76%)

This affected the following samples:

1314093-BLK1

1314093-BS1

1314093-BSD1

1314093-MS1

1314093-MSD1

Carbon Drum #1 Outfall

S306900-CCV1

Sewer Outfall

Spikes:

1314093-MS1 Source: SB71307-01

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on acceptable LCS 

recovery.

1,1-Dichloroethene

Bromomethane

Chloroethane

Chloromethane

Dichlorodifluoromethane (Freon12)

Methylene chloride

Tetrachloroethene

trans-1,2-Dichloroethene

Trichlorofluoromethane (Freon 11)

Vinyl chloride

1314093-MSD1 Source: SB71307-01

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on acceptable LCS 

recovery.

1,1-Dichloroethene

Bromomethane

Carbon tetrachloride

Chloroethane

Chloromethane

Dichlorodifluoromethane (Freon12)

Methylene chloride

Tetrachloroethene

trans-1,2-Dichloroethene

Trichlorofluoromethane (Freon 11)

Vinyl chloride

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 2 of 724-Jun-13 17:27



SW846 8260C

Samples:

S306900-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

Chloromethane (21.1%)

This affected the following samples:

1314093-BLK1

1314093-BS1

1314093-BSD1

1314093-MS1

1314093-MSD1

Carbon Drum #1 Outfall

Sewer Outfall

SB71307-02 Carbon Drum #1 Outfall

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 3 of 724-Jun-13 17:27



Sample Acceptance Check Form

Client:

Work Order:

Project:

Sample(s) received on:

Received by:

Day Environmental, Inc.

5 Hunt Rd. Jamestown, NY / 35635-04

SB71307

6/11/2013

Vickie Knowles

Were samples properly labeled (labels affixed to sample containers and include sample ID, site 

location, and/or project number and the collection date)?

ü

Yes No N/A

Were sample containers received intact?

Were samples accompanied by a Chain of Custody document?

Did sample container labels agree with Chain of Custody document?

Were samples received within method-specific holding times?

Were samples received at a temperature of   6°C?

Were samples cooled on ice upon transfer to laboratory representative?

Were custody seals present?

Were custody seals intact?

ü

ü

ü

ü

ü

ü

ü

ü

The following outlines the condition of samples for the attached Chain of Custody upon receipt.

Does Chain of Custody document include proper, full, and complete documentation, which shall 

include sample ID, site location, and/or project number, date and time of collection, collector's name, 

preservation type, sample matrix and any special remarks concerning the sample?

ü

7.

6.

8.

9.

10.

11.

3.

4.

1.

2.

5. Were samples refrigerated upon transfer to laboratory representative? ü
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Sewer Outfall

Sample Identification
Matrix

05-Jun-13 11:40

Collection Date/Time Received

11-Jun-13

Client Project #

35635-04 Waste Water
SB71307-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Volatile Organic Halocarbons by SW846 8260

Prepared by method SW846 5030 Water MS

SW846 8260C 14-Jun-1314-Jun-13µg/l 0.5U< 0.5 X75-27-4 Bromodichloromethane 1 1314093GMA0.5

" ""µg/l 1.0U< 0.6 X75-25-2 Bromoform 1 ""0.6

" ""µg/l 2.0U< 1.1 X74-83-9 Bromomethane 1 ""1.1

" ""µg/l 1.0U< 0.5 X56-23-5 Carbon tetrachloride 1 ""0.5

" ""µg/l 1.0U< 0.7 X108-90-7 Chlorobenzene 1 ""0.7

" ""µg/l 2.0U< 1.0 X75-00-3 Chloroethane 1 ""1.0

" ""µg/l 1.0U< 0.7 X67-66-3 Chloroform 1 ""0.7

" ""µg/l 2.0U< 1.5 X74-87-3 Chloromethane 1 ""1.5

" ""µg/l 0.5U< 0.3 X124-48-1 Dibromochloromethane 1 ""0.3

" ""µg/l 1.0U< 0.7 X95-50-1 1,2-Dichlorobenzene 1 ""0.7

" ""µg/l 1.0U< 0.7 X541-73-1 1,3-Dichlorobenzene 1 ""0.7

" ""µg/l 1.0U< 0.6 X106-46-7 1,4-Dichlorobenzene 1 ""0.6

" ""µg/l 2.0U< 0.4 X75-71-8 Dichlorodifluoromethane 

(Freon12)

1 ""0.4

" ""µg/l 1.0U< 0.7 X75-34-3 1,1-Dichloroethane 1 ""0.7

" ""µg/l 1.0U< 0.8 X107-06-2 1,2-Dichloroethane 1 ""0.8

" ""µg/l 1.0U< 0.5 X75-35-4 1,1-Dichloroethene 1 ""0.5

" ""µg/l 1.0U< 0.7 X156-59-2 cis-1,2-Dichloroethene 1 ""0.7

" ""µg/l 1.0U< 0.7 X156-60-5 trans-1,2-Dichloroethene 1 ""0.7

" ""µg/l 1.0U< 0.7 X78-87-5 1,2-Dichloropropane 1 ""0.7

" ""µg/l 0.5U< 0.3 X10061-01-5 cis-1,3-Dichloropropene 1 ""0.3

" ""µg/l 0.5U< 0.5 X10061-02-6 trans-1,3-Dichloropropene 1 ""0.5

" ""µg/l 2.0U< 0.7 X75-09-2 Methylene chloride 1 ""0.7

" ""µg/l 0.5U< 0.3 X79-34-5 1,1,2,2-Tetrachloroethane 1 ""0.3

" ""µg/l 1.0U< 0.7 X127-18-4 Tetrachloroethene 1 ""0.7

" ""µg/l 1.0U< 0.6 X71-55-6 1,1,1-Trichloroethane 1 ""0.6

" ""µg/l 1.0U< 0.6 X79-00-5 1,1,2-Trichloroethane 1 ""0.6

" ""µg/l 1.0U< 0.8 X79-01-6 Trichloroethene 1 ""0.8

" ""µg/l 1.0U< 0.6 X75-69-4 Trichlorofluoromethane 

(Freon 11)

1 ""0.6

" ""µg/l 1.0U< 0.8 X75-01-4 Vinyl chloride 1 ""0.8

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 78 "460-00-4

70-130 % " " ""Toluene-d8 103 "2037-26-5

70-130 % " " ""Dibromofluoromethane 112 "1868-53-7
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Carbon Drum #1 Outfall

Sample Identification
Matrix

05-Jun-13 11:50

Collection Date/Time Received

11-Jun-13

Client Project #

35635-04 Waste Water
SB71307-02

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Volatile Organic Halocarbons by SW846 8260 GS1

Prepared by method SW846 5030 Water MS

SW846 8260C 14-Jun-1314-Jun-13µg/l 250U, D< 240 X75-27-4 Bromodichloromethane 500 1314093GMA240

" ""µg/l 500U, D< 302 X75-25-2 Bromoform 500 ""302

" ""µg/l 1000U, D< 570 X74-83-9 Bromomethane 500 ""570

" ""µg/l 500U, D< 274 X56-23-5 Carbon tetrachloride 500 ""274

" ""µg/l 500U, D< 327 X108-90-7 Chlorobenzene 500 ""327

" ""µg/l 1000U, D< 516 X75-00-3 Chloroethane 500 ""516

" ""µg/l 500U, D< 344 X67-66-3 Chloroform 500 ""344

" ""µg/l 1000U, D< 736 X74-87-3 Chloromethane 500 ""736

" ""µg/l 250U, D< 144 X124-48-1 Dibromochloromethane 500 ""144

" ""µg/l 500U, D< 334 X95-50-1 1,2-Dichlorobenzene 500 ""334

" ""µg/l 500U, D< 356 X541-73-1 1,3-Dichlorobenzene 500 ""356

" ""µg/l 500U, D< 312 X106-46-7 1,4-Dichlorobenzene 500 ""312

" ""µg/l 1000U, D< 224 X75-71-8 Dichlorodifluoromethane 

(Freon12)

500 ""224

" ""µg/l 500U, D< 340 X75-34-3 1,1-Dichloroethane 500 ""340

" ""µg/l 500U, D< 390 X107-06-2 1,2-Dichloroethane 500 ""390

" ""µg/l 500U, D< 244 X75-35-4 1,1-Dichloroethene 500 ""244

" ""µg/l 500D1,860 X156-59-2 cis-1,2-Dichloroethene 500 ""358

" ""µg/l 500U, D< 340 X156-60-5 trans-1,2-Dichloroethene 500 ""340

" ""µg/l 500U, D< 356 X78-87-5 1,2-Dichloropropane 500 ""356

" ""µg/l 250U, D< 126 X10061-01-5 cis-1,3-Dichloropropene 500 ""126

" ""µg/l 250U, D< 250 X10061-02-6 trans-1,3-Dichloropropene 500 ""250

" ""µg/l 1000U, D< 345 X75-09-2 Methylene chloride 500 ""345

" ""µg/l 250U, D< 174 X79-34-5 1,1,2,2-Tetrachloroethane 500 ""174

" ""µg/l 500D16,200 X127-18-4 Tetrachloroethene 500 ""372

" ""µg/l 500U, D< 291 X71-55-6 1,1,1-Trichloroethane 500 ""291

" ""µg/l 500U, D< 321 X79-00-5 1,1,2-Trichloroethane 500 ""321

" ""µg/l 500D635 X79-01-6 Trichloroethene 500 ""378

" ""µg/l 500U, D< 314 X75-69-4 Trichlorofluoromethane 

(Freon 11)

500 ""314

" ""µg/l 500U, D< 404 X75-01-4 Vinyl chloride 500 ""404

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 78 "460-00-4

70-130 % " " ""Toluene-d8 103 "2037-26-5

70-130 % " " ""Dibromofluoromethane 111 "1868-53-7

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 6 of 724-Jun-13 17:27



Notes and Definitions

Data reported from a dilutionD

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.GS1

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on acceptable 

LCS recovery.

QM7

Analyte included in the analysis, but not detected at or above the MDL.U

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

Not ReportedNR

Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).  The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method blank 

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% confidence 

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the 

analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions.  For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve.  While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.  Sample 

RDLs are highly matrix-dependent.

Surrogate:  An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification:  The calibration relationship established during the initial calibration must be verified at periodic 

intervals.  Concentrations, intervals, and criteria are method specific.

Validated by:

Kimberly Wisk
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SW846 8260C

Calibration:

1310106

This affected the following samples:

1327228-BLK1

1327228-BS1

1327228-BSD1

1327228-MS1

1327228-MSD1

1327349-BLK1

1327349-BS1

1327349-BSD1

BR-02 FR

BR-02 R

CW-5

MW-07

MW-201

S312944-ICV1

S313719-CCV1

S313804-CCV1

1310107

Analyte quantified by quadratic equation type calibration.

1,1,1-Trichloroethane

Bromodichloromethane

Bromoform

Carbon tetrachloride

cis-1,3-Dichloropropene

Dibromochloromethane

trans-1,3-Dichloropropene

This affected the following samples:

1327118-BLK1

1327118-BS1

1327118-BSD1

1327118-MS1

BR-02 FR

BR-02 R

CW-1

CW-2

CW-3

CW-4

MW-04

MW-06

MW-07

MW-200

S312940-ICV1

S313647-CCV1

1311013

Analyte quantified by quadratic equation type calibration.

Carbon tetrachloride
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SW846 8260C

Calibration:

1311013

This affected the following samples:

1327223-BLK1

1327223-BS1

1327223-BSD1

BR-03 R

S313488-ICV1

S313755-CCV1

Trip Blank

Laboratory Control Samples:

1327118-BSD1

LCS/LCSD were analyzed in place of MS/MSD.

Spikes:

1327118-MS1 Source: SB79601-03

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on acceptable LCS 

recovery.

Chloromethane

Vinyl chloride

The spike recovery was outside of QC acceptance limits for the MS, MSD and/or PS due to analyte concentration at 4 times or 

greater the spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

cis-1,2-Dichloroethene

1327228-MS1 Source: SB79601-05

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on acceptable LCS 

recovery.

Bromomethane

Chloromethane

Dichlorodifluoromethane (Freon12)

1327228-MSD1 Source: SB79601-05

RPD out of acceptance range.

Bromomethane

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on acceptable LCS 

recovery.

Dichlorodifluoromethane (Freon12)

Samples:

S313647-CCV1
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SW846 8260C

Samples:

S313647-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

1,1,2-Trichloroethane (54.7%)

1,2-Dichlorobenzene (51.1%)

1,2-Dichloroethane (39.8%)

1,2-Dichloropropane (46.8%)

1,3-Dichlorobenzene (77.3%)

1,4-Dichlorobenzene (51.1%)

Chlorobenzene (48.1%)

Chloroform (43.4%)

cis-1,2-Dichloroethene (22.4%)

Dichlorodifluoromethane (Freon12) (27.4%)

Tetrachloroethene (52.3%)

Trichlorofluoromethane (Freon 11) (27.6%)

This affected the following samples:

1327118-BLK1

1327118-BS1

1327118-BSD1

1327118-MS1

BR-02 FR

BR-02 R

CW-1

CW-2

CW-3

CW-4

MW-04

MW-06

MW-07

MW-200

S313719-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

Bromomethane (-21.8%)

This affected the following samples:

1327228-BLK1

1327228-BS1

1327228-BSD1

1327228-MS1

1327228-MSD1

BR-02 FR

BR-02 R

MW-07

MW-201

S313804-CCV1

Analyte percent drift is outside individual acceptance criteria (20), but within overall method allowances.

Vinyl chloride (21.0%)
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SW846 8260C

Samples:

S313804-CCV1

This affected the following samples:

1327349-BLK1

1327349-BS1

1327349-BSD1

CW-5

SB79601-02 CW-2

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB79601-03 CW-3

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB79601-04 CW-4

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB79601-07 MW-201

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB79601-08 MW-04

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB79601-09 MW-06

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB79601-10 MW-07

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB79601-10RE1 MW-07

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB79601-11 BR-02 FR

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB79601-11RE1 BR-02 FR

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB79601-12 BR-02 R

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB79601-12RE1 BR-02 R

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

Surrogate recovery outside of control limits. The data was accepted based on valid recovery of the remaining surrogates with three 

required by program methods.

Dibromofluoromethane
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SW846 8260C

Samples:

SB79601-13 BR-03 R

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.
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